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Despite consistent reports of poor bone health in male jockeys, it is not yet known if this is a 32 consequence of low energy availability or lack of an osteogenic stimulus. Given the rationale 33 that low energy availability is a contributing factor in low bone health, we tested the hypothesis 34 that both hip and lumbar bone mineral density (BMD) should progressively worsen in 35 accordance with the years of riding. In a cross-sectional design, male apprentice (n=17) and 36 senior (n=14) jockeys (matched for body mass and fat free mass) were assessed for hip and 37 lumbar spine BMD as well as both measured and predicted resting metabolic rate (RMR).
38
Despite differences (P<0.05) in years of race riding (3.4 ± 2 v 16.3 ± 6.8), no differences were 39 apparent (P>0.05) in hip (-0.9 ± 1.1 v -0.8 ± 0.7) and lumbar Z-scores (-1.3 ± 1.4 v -1.5 ± 1) or 40 measured RMR (1459 ± 160 v 1500 ± 165 kcal. Table 1 . In a cross-sectional design, both apprentice and senior jockeys (matched for body mass, fat 121 mass and fat free mass) were assessed for both resting metabolic rate (RMR) and hip and 122 lumbar spine BMD. 
Experimental Procedures 126
After arriving in the laboratory in an overnight fasted state, jockeys were assessed for hydration 127 status, BMD and RMR. Hydration status was assessed from a mid-flow urine sample by 128 measuring urine osmolality (UO) using a handheld refractometer (Atago, USA). Jockeys were 129 then measured for height and weight (Seca, Germany) wearing shorts and underwent a measure 130 of whole body composition, hip bone density and lumbar spine bone density using dual-energy 
Statistical analysis 146
All data was analysed using SPSS Statistics for Windows (version 22.0 IBM, USA). Data was 147 checked for normality and independent t-tests were used to compare data between apprentice 148 and senior jockeys as well as for comparing measured RMR versus predicted (Cunningham, 
Results
155
Overview of baseline characteristics 156
A comparison of age, racing experience and anthropometric characteristics between apprentice 157 and senior jockeys is shown in Table 1 . Apprentice jockeys were significantly younger and had 158 less years of race riding experience than senior jockeys. Although apprentice jockeys were 159 significantly taller than senior jockeys, there were no significant differences in body mass, fat 160 mass (both absolute and percent) and fat free mass between populations. Additionally, urine 161 osmolality was not significantly different between apprentice and senior jockeys. 
Hip and lumbar spine bone mineral density 173
There was no significant difference in either hip Z-score (-0.9 ± 1.1 versus -0.8 ± 0.7; P=0.84) 174 or lumbar spine Z-score (-1.3 ± 1.4 versus -1.5 ± 1.0; P=0.70) between apprentice and senior 175 jockeys, respectively (see Figure 2 A to them commencing significant amounts of horse riding.
222
When taken together, it is therefore possible that the low BMD reported in jockeys is, in fact, 
233
Further studies are now required to accurately quantify the physical loading patterns, energy 234 availability and progression of bone mass of prospective senior jockeys throughout their 235 childhood and adolescence and assess if any of these variables correlate with poor bone health.
236
Support for a lack of an osteogenic stimulus is also provided by the observation that one of the 237 apprentice jockeys studied here presented with a hip and lumbar Z-score of 2.2 and 1.8,
238
respectively (see Figure 2) . Indeed, this athlete was a former amateur boxer of international 
